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Introduction
Severe burn is still a serious clinical problem in emergency medicine causing damages to organs distant from the burn wound (1) (2) (3) . Pathophysiology of burninduced liver injury includes many mechanisms and is not entirely defined yet. Inflammation is proposed to be the main event in the pathogenesis of thermal trauma (4-6). The inflammatory cascade has counter balancing factors that maintain a delicate balance of pro-and antiinflammatory mediators that regulate cellular homeostasis (7-8). Many pro-inflammatory and antiinflammatory cytokines are involved in the pathogenesis of thermal trauma having overlapping, antagonistic and synergistic effects (9). Tumor necrosis factor-alpha (TNF-α), interleukin-10 (IL-10) and C-reactive protein are thought to play an essential role in the modulation of immunological and inflammatory processes.
Hepatic apoptosis has been recognized as part of the pathological changes after burn injury (10). High apoptotic cell number after burn injury implicates hepatic damage and impairment to its function.
Cytokines and oxidative stress are well known to induce hepatocytes apoptosis (11). Activation of NF-kB by hypoxia induced endothelial cell death and apoptosis in Bcl-2-dependent manner (12).
Melatonin (N-acetyl-5-methoxytryptamine) is an indoleamine endogenously produced in the pineal gland and extrapineal tissues, including liver (13). Melatonin possesses a wide variety of biologic effects. Particularly, it has sedative, anxiolytic, and anti-nociceptive effects.
Melatonin and its metabolites have potent antioxidant /anti-inflammatory properties and have been highly effective in various diseases linked to inflammation and oxidative stress (14) . Melatonin not only neutralizes reactive oxygen species (ROS) and reactive nitrogen species (RNS) but acts through stimulation of antioxidant systems and stabilizes cell membranes. It modulates the expression of several protective enzymes and reduces apoptosis and lipid peroxidation (15) . There are no data about protection of melatonin against burninduced apoptotic injury after burns.
The aim of the present study was to investigate the effect of melatonin on inflammatory response and burn-induced oxidative damage and apoptotic changes of rat liver.
Materials and Methods

 Animals
The experimental procedure was approved by the 
 Thermal injury and melatonin treatment
After light ether inhalation, general anesthesia was performed using thiopental (30 mg/kg i.p.). In order to accomplish 30% of third degree burn hot boiling water (98 o C) was applied on the back of the animals during a period of 10 sec. For those rats which were subjected to burn injury 4 ml of physiological saline was applied i.p.
for immediate resuscitation following burn injury. No animals died within the first 24 hour post-burn period.
Twenty-four male rats were randomly assigned to three groups of 8 animals each: control -non-burned, non- 
Results
Changes in the Hepatic Malondialdehyde and Hepatic TNF-α and IL-10 Levels
Hepatic TNF-α content was significantly increased by 112% (р<0.05) at 24 h in the burned group. TNF-α content was increased in the burned group treated with melatonin g, but the increase was significantly lower than in the burned group (Fig. 1) . The hepatic IL-10 content tended to increase in both groups following burn, but was significantly higher by 44% (р<0.01) in the burned group treated with melatonin than in untreated burned group (Fig. 2) .
Hepatic MDA content persistently increased 166% (p < 0.01) at 24 h and was still significantly higher than the control level. However, MDA content was significantly lower in the burned group treated with melatonin ( Fig.3) . (Fig. 4) . 
Histological (H&E) changes in liver
In the control group, hepatocytes had a normal shape and size with vesicular nuclei in (Fig. 5 ). In the burned group, hepatocytes showed an abnormal structure, acidophilic degeneration and vacuolization. In addition, an increased number of apoptotic cells were detected. In the burned group treated with melatonin, a reduced number of apoptotic cells was established. 
Conclusions
In conclusion, our data show that thermal trauma activates proinflammatory processes, causes oxidative damage and apoptosis in liver 
